Abstract Severinghaus' equation can safely be used for the indirect estimation of oxygen half saturation pressure(
In 1966,Severinghaus reported a simple and useful equation with which to calculate hemoglobin oxygen saturation indirectly from routinely determined blood gas parameters,i.e.,oxygen pressure(Po2),pH,base excess(BE),and temperature (SEVERINGHAUS,1966) .Since then the equation has been widely used in clinical practice (KELMAN and NUNN,1968 In the meantime,it was recently established that 2,3-diphosphoglycerate (2,3-DPG),the major organic phosphate of human erythrocytes,tremendously decreases the oxygen affinity of hemoglobin and that the phosphate can act as a prevailing regulator for oxygen transport under different and even pathological conditions (BENESCH and BENESCH,1967; CHANUTIN and CURNISH,1967) .In the indirect determination of oxygen saturation,therefore,it is obviously necessary to make corrections for changes in 2,3-DPG concentration in red cells,otherwise serious errors will occur particularly with patients with severe hypoxemia or acidbase disturbances. respectively (RoUGHTON and SEVERINGHAUS,1973) .The reproducibility of the measurements was verified by estimating P50 values(Po2 at 50% oxygen saturation) from five repeated recordings of oxygen dissociation curves of the same blood sample under identical conditions.The P50 values were reproducible with a standard deviation of less than 0.2mmHg.BE(mEq/liter)was calculated by the alignment nomogram (SIGGAARD-ANDERSEN,1963) .BE and pH values of the patients'blood at P50 were in a range of-17-+11mEq/liter and 7.09-7.55,respectively.On each sample P50 was determined in the following two ways:1) P50 was directly read off on the oxygen dissociation curve obtained ("measured +0.48(7.4-pH) 
RESULTS

Oxygen affinity and 2,3-DPG concentration
The results of the measurements on twelve normal subjects and the standard curve derived from ROUGHTON and SEVERINGHAUS(1973) are shown in Fig.1 . In the middle range of oxygen saturation(10 to 80%),the mean value is in excellent A comparison of a standard oxygen dissociation curve (RouGHTON and SEVERING-HAU5,1973) where the value of log P50* is obtained by equation (1). Alternatively,for the purpose of indirect determination of oxygen saturation from the knowledge of P02,pH,BE,T, [DPG] ,and the standard oxygen dissociation curve,the following equation is useful.
log P02(at standard conditions) Modified Severinghaus'equation Figure 4 shows the relation between"measured P50"and"corrected P50". The slope of the regression line is 0.918 and the correlation coefficient is high enough(r=0.802).Moreover,122 out of 139 experimental points are within bility of equation (3)for an approximate estimation of P50 in patients with abnormal 2,3-DPG concentrations.
To evaluate the validity and limitation of equation (4) ratio (RORTH,1970) .In the patients with severe injuries investigated in this study, the molar ratio varied from 0.4 to 1.7,and the variation is highly correlated to the observed difference between"measured P50"and"P50 calculated"by the Severinghaus'equation (Fig.3) SALLING,1971; KILMARTIN,1974; BENESCH and RUBIN,1975 (GARBY et al.,1972; HLASTALA and WOODSON,1975; TYUMA and UEDA,1975) .
The equation derived in this paper,therefore,has theoretical limitations which should be taken into account when applying it clinical cases with exceedingly deviate blood gas parameters and 2,3-DPG molar ratio.
